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Pesticide

Application | -+ -~ - i

Note: Agricultural
Pesticides only.

Does not include
direct applications to
surface waters, urban
and domestic use

Other contaminants:
Pharmaceuticals and
personal care
products (PPCPs)
Industrial chemicals
Heavy metals
Legacy contaminants
Organic compounds
(e.g., PCBs, PAHSs)
Nanoparticles
Plastics
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Pyrethroid pesticides

Organophosphate pesticides

Phenylpyrazole (Fipronil)

Pharmaceuticals and
Personal Care Products

Metals and Metalloids

Persistent Organic Pollutants

Ammonium

Microcystin

Delta Water Samples
(Laboratory)

Delta Water Samples
(In-situ, field collected fish)

Physiological Relevance < ~  Ecological Relevance
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Toxicity varies with
habitat and
physiological
condition

Optimal niche (A) =
less sensitive

Less optimum environment (C) =
more sensitive



Contaminant-Environment-Organism
Interactions

Ecosystem

Direct effects (+metabolites, solvents,
formulations, herbicides)

Indirect effects (e.g., via food web)
Organismal interaction (e.g.,

disease/predation)
Habitat modification pirect Amblant

Climate change
Physicochemical parameters (a.k.a. .. Organism
N\ /)

water quality)

Chemical



What does this mean?

Contaminants impact organisms at
multiple levels of biological organization

Environmentally relevant concentrations can
and do lead to developmental, behavioral,
and reproductive effects

Organisms are exposed to contaminant

. i ] “This means something
mixtures, rather than to single chemicals but | can’t remember what!

Sublethal effects
can, and do lead to
mortality

Mitigation of chemical and sediment runoff can
be achieved through best management practices

It is delusional to assume that contaminants play
a minor role in the decline of delta species



